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Effects of Amaranthus palmeri on Soil Seed Bank Community Characteristics in Abandoned Cultivated Land. L/
Mei-yang' , LI Long-gin' , HAO Guang', KANG Bin-yue' , GAO Yue', LI Hong—yuan]’2® (1. College of Environmental Sci-
ence and Engineering, Nankai University, Tianjin 300350, China; 2. Tianjin Key Laboratory of Cross-media Combined
Pollution Control Technology, Tianjin 300350, China)

Abstract: To explore the effects of the alien invasive plant Amaranthus palmeri on the characteristics of soil seed bank
community, this study selected abandoned soil seed bank under different invasion pressures of Amaranthus palmert as the
research subject, and revealed the response of abandoned soil seed bank community to Amaranthus palmeri invasion
through field investigation and germination experiment, so as to provide the basis for the scientific control of invasive
plants. The results show that: (1) A total of 30 species of plants belonging to 17 families and 30 genera, mainly annual
herbs, were found in the soil seed bank. The species diversity index and seed density of soil seed bank were significantly
lower in the area being severely invaded than in the area being lightly invaded. The species diversity index of the soil seed
bank had no obvious response to soil depth, and the invasion pressure has no interaction with soil depth. (2) The analyses
of soil seed banks by using the non-metric multidimensional scaling ( NMDS) further show that there were significant
differences in community structure between the two groups under different invasion pressures. (3) The invasion at
moderate and high degrees both exerted negative effects on soybean ( Glycine max) , Setaria viridis and Suaeda glauca.
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Table 1 Soil seed bank density and species composition in

all plots
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TEAER} B4 0 2.56+1.27
B R 1) 3 0.72+0.73 0
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HEH e 3ESE 0.39 +0.37 1.44£1.13
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oyt VaniBd 0.39 £ 0.37 0.39 % 0.37
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Fig. 1 Analysis of soil seed bank density under different

invasion pressures and soil depths
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Table 2 Species diversity, richness and evenness index of

soil seed banks under different invasive pressures
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Fig. 2 Effects of invasion pressure and soil depth on species diversity index and evenness index of soil seed bank
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Table 3 Semi-matrix of species correlation coefficients of soil seed banks in mildly invasive areas

1 1

2 - 2

3 * - 3

4 + + + 4

5 * + * + 5

6 + + + + + 6

7 - * + + + + 7

8 + * + + + + * 8

9 + + + + + A + + 9

10 - - - - - - + + - 10

11 - * - - - + A A + + 11

12 + + + + A - + A + + - 12

13 - - - - + - - - - - - - 13

14 + + + - + + + + - + + + - 14

1—K 208 ( Amaranthus palmeri) ; 2—H 2% ( Suaeda glauca) ; 3—5 K B ( Melilotus officinalis ) ; 4—#| JL 2% ( Cirsium arvense ) ; 5—3&
( Chenopodium album) ; 6—Hiik ( Kochia scoparia) ; 17— B ¥ ( Setaria viridis) ; 8—I F& ( Digitaria sanguinalis) ; 9—F- B (Poa annua) ; 10—
—

B ( Humulus scandens ) ; 11—K 5 ( Glycine max ) ; 12— 3E 3% ( Sonchus wightianus) 5 13—4T #i 1€ ( Calystegia hederacea ) ; 14—/N3E B
(Erigeron canadensis) , IEAHXG: * R B3, AFRIREE,; +FRABE, O, v FRREE,;, AFRREE,;, -FRRADE,
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Table 4 Semi-matrix of species correlation coefficient of soil seed bank in severely invasive areas
1 1
2 - 2
3 + * 3
4 + * * 4
5 * + + + 5
6 A + + + + 6
7 - - - - + + 7
8 + - - + + 8
9 - - - - - - + - 9
10 + - = - + + + + - 10
11 11
12 + * * * + - - - - 12
13 + * * * - - - + A 13
14 + * * * + + - - - - A 14
BFEASE LR 3
x5 MAEREATEMTEMTEXREFIER
Table 5 Semi-matrix of species correlation coefficients of soil seed banks in all regional groups
1 1
2 A 2
3 - * 3
4 + + + 4
5 + * * A 5
6 A + - + - 6
7 % * * + * - 7
8 - * * - * + * 8
9 - * * + A + * * 9
10 - + + - + + + + - 10
11 % * * - A - * * * + 11
12 - * * + * - * * * + * 12
13 - + + + + + - - - + - + 13
* * + * - * * + + * + 14
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